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Various phases of Liquid Crystals

P S8
y (el i G

5 & Oy Y
: 4 2 STJ & &

Cholesteric Phase
(Chiral Nematic Phase)

Nematic Phase

Smectic Phase

Ayhan Duzgun



Skyrmion stabilized by
homeotropic alignhment
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Experimental Realization
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Theoretical Model and simulations

1

1 1
F = 2 a TT[QZ] + 3 b TT[QS] + 4 c TT[QZ]Z a,b,c: Thermal coefficients

+ %L(ainJ.) (ain].) -+ ZCIOLElilejainj L: elastic constant q,: natural twist
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2D skyrmion

Director profile
0 0.5 1 along diameter
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Walls produced by strong alignment

Perfect vertical
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Skyrmion-skyrmion and skyrmion-wall distance

2D skyrmion-wall distance for K=0, a varied 2D skyrmion-skyrmion distance for K= 0, a varied
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Walls, repulsive sites, attractive sites...
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Some ways to generate repulsive and attractive regions
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Binary traps for skyrmions

ARTIFICIAL SPIN ICE
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Binary traps for skyrmions TRAP DESIGN

ARTIFICIAL SPIN ICE . . . C X X
=T OO
[ai C ) J ? . . . ﬁp‘.‘..‘
o 1;* ase 000

L
— M

Sheng Zhang et. aI
Nature 500, p.
553-557

1

PARTICLE ICE

— —
\A‘/ o
Binary trap

Ayhan Duzgun



Binary traps for skyrmions TRAP DESIGN
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Ice rule
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Validity range @ Square Lattice 0.70 _(d) Defect Ratio
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